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'Appl. No. 09/532,611 

Amd. Dated August 15, 2003 

Reply to Office Action of May 30, 2003 

Amendment to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

Claim 1 (original): An apparatus for flexibly transmitting datayfrom at least a first interface 
card to at least a second interface card, wherein the apparatus is Capable of supporting multiple 
types of interface cards, the apparatus comprising: / 

a plurality of interface cards for transmitting receiving data streams; 

a cross-connect unit for receiving data streams from at least one of said plurality of 
interface cards, combining the received data streams so as to generate at least one cross- 
connected data stream, and transmitting the at least one cross-connected data stream to at least 
one of said plurality of interface cards; / 

a control unit for controlling the operation of the apparatus; and 

a backplane forming parallel data buses, including a clock recovered parallel data bus, for 
providing connectivity between each of said plurality of interface cards, said cross-connect unit, 
and said control unit, wherein the data streams are transmitted between said plurality of interface 
cards and said cross-connect unit over the clock recovered parallel data bus without 
synchronization information. / 

Claim 2 (original): The apparatus of claim i , wherein the clock recovered parallel data bus 
has a first bus rate. / 

Claim 3 (original): 
one bus rate. 

Claim 4 (original): The apparatus of claim 1, wherein the parallel data buses further includes a 
clocked parallel data bus. 

Claim 5 (original): The apparal 
a redundant cross-connect 



The apparatus of claim 1, wherein the parallel data buses support at least 



is of claim 1, further comprising: 
init; and 
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a redundant control^Y^it. 



Claim 6 (original): The apparatus of claim 1, wherein each of said plurality of interface cards 
is capable of transmitting and receiving data streams having a plurality of different transmission 
protocols. 

Claim 7 (original): The apparatus o£ claim 1, further comprising a housing that includes a 
plurahty of card slots to hold saidplurality of interface cards, said cross-connect unit, and said 
control unit. 

Claim 8 (original): The apparatus of claim 1, wherein said backplane cormects each of said 
plurahty of card slots to all other of said plurahty of card slots so that a first card can 
communicate with a second card regardless of the location of the cards. 



Claim 9 (original): The apparatus of claim 1, wherein all of said plurality of interface cards 
are a first type that can receive data stijeams up to a first rate, and transmit data streams to said 
cross-connect unit at the first rate. 

Claim 10 (original): The apparatus of claim 1, wherein 

a first set of said plurality of interface cards are a first type that can receive data streams 
up to a first rate and transmit data strearis to said cross connect unit at the first rate, and 

a second set of said plurality of interface cards are a second type that can receive data 
streams up to a second rate and transmit data streams to said cross connect unit at the second 
rate. 

Claim 1 1 (original): The apparatus of claim 2, wherein the first bus rate is approximately 3 11 
MHz. 



Claim 12 (original): The apparatus of 
a 32-bit clock recovered parallel data buls 



laim 1, wherein the clock recovered parallel data bus is 
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Claim 13 (original): The apparatus of claim 9, wherein said fi^t type of interface cards are 
high-speed interface cards and the first rate is an STS-192 rate. 



Claim 14 (original): The apparatus of claim 13, wherein ST^-192 data streams are transmitted 
over four a-bit clock recovered data buses in parallel to each other, forming a 32-bit clock 
recovered parallel data bus 



Claim 15 (original): The apparatus of claim 10, wherein/said first type of interface cards are 
high speed interface cards, the first rate is an STS-192 ra/e, said second type of interface cards 
are low speed interface cards, and the second rate is an l/rS-48 rate. 

Claim 16 (original): The apparatus of claim 15, whefrein STS-192 data streams are transmitted 
over four 8-bit clock recovered data buses in paralley to each other, forming a 32-bit clock 
recovered parallel data bus, and STS-48 data streants are transmitted over a single clock 
recovered 8-bit data bus. 

Claim 17 (original): The apparatus of claim 1,/vherein a first set of said plurality of interface 
cards support a first set of interface subsystems/and a second set of said plurality of interface 
cards support a second set of interface subsystems. 

Claim 18 (original): The apparatus of claim 17, wherein the first set of interface subsystems 
forms a telecommunications plane and the/second set of interface subsystems forms a data plane. 

Claim 19 (original): The apparatus of claim 1, wherein each of said plurality of interface cards 
format the received data streams, whic)i may have a plurality of different transmission protocols, 
into payloads having a single format, j 
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Claim 20 (original): The apparatus of claim 1, wherein said interface cards include an oscillator 
that is phase locked to one of the data streams from the cross-coni^ct unit, said oscillator used 
for clock recovery 

Claim 21 (original): The apparatus of claim 20, wherein said dscillator is an approximately 155 
MHz oscillator. 

Claim 22 (original): The apparatus of claim 1, wherein sai^control unit includes a reference 
clock. 

Claim 23 (original): The apparatus of claim 22, whereiiV said cross-connect xmit includes an 
oscillator that is phase locked to said reference clock, sa/d oscillator used for clock recovery. 

Claim 24 (original): The apparatus of claim 23, whdrein said oscillator is an approximately 155 
MHz oscillator and said reference clock is an appro^dmately 19 MHz reference clock. 

Claim 25 (original): The apparatus of claim 4, fu/ther comprising additional interface cards, 
wherein additional data streams are transmitted between said additional interface cards and said 
cross-cormect unit over the clocked parallel data pus, the additional data streams including data 
and synchronization information. 

Claim 26 (original): The apparatus of claim ^5, wherein the clocked parallel data bus has a 
second bus rate 

Claim 27 (original): The apparatus of clai/n 25, wherein all of said additional interface cards 
are a third type that can receive data streai^s up to a third rate, and transmit data streams to said 
cross connect unit at the third rate 

Claim 28 (original): The apparatus oy claim 25, wherein: 
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a first set of said additional interface cards are a third type that can receive data streams 
up to a third rate and transmit data streams to said cross connect unit at the third rate, and 

a second set of said additional interface cards are a fourth type that can receive data 
streams up to a fourth rate and transmit data streams to said cross connect unit at the fourth rate. 

Claim 29 (original): The apparatus of claim 26, wherein/he second bus rate is approximately 
155 MHz. 

Claim 30 (original): The apparatus of Claim 25, whe/ein the clocked parallel data bus is a 16- 
bit clocked parallel data bus. 

Claim 3 1 (original): The apparatus of claim 27, Wierein said third type of interface cards are 
high-speed interface cards and the third rate is an STS-48 rate. 

Claim 32 (original): The apparatus of claim 31, /wherein STS-48 data streams are transmitted 
over four 4-bit clocked data buses in parallel to ^ach other and forming a 16-bit clocked parallel 
data bus. 



Claim 33 (original): The apparatus of claim^S, wherein said third type of interface cards are 
high speed interface cards, the third rate is an STS-48 rate, said fourth type of interface cards are 
low speed interface cards, and the fourth rat/ is an STS-12 rate. 



Claim 34 (original): The apparatus of claim 33, wherein STS-48 data streams are transmitted 
over four 4-bit clocked data buses in paraflel to each other and forming a 16-bit clocked parallel 
bus, and STS-12 data streams are transmfitted over a single 4-bit clocked data bus. 

Claim 35 (currently amended): An apparatus for routing data from at least a first interface card 
to at least a second interface card, wherein the apparatus is capable of supporting multiple types 
of interface cards, the apparatus comprising: 
a plurality of interface cards/ncluding 
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a plurality of clock recoverable interface cards for transrmtting and receiving data streams 
having no synchronization information, and / 

a plurality of clocked interface cards for transmitting ana receiving data streams including 
data and synchronization information; / 

a cross-connect unit for receiving data streams from at/least one of said plurality of 
interface cards, combining the received data streams so as to generate at least one cross- 
connected data stream, and transmitting the at least one cross-connected data stream to at least 
one of said plurality of interface cards; / 

a control unit for controlling the operation of the apparatus; and 

a backplane forming parallel data buses including clock recovered parallel data buses and 
clocked parallel data buses, said parallel data buses providing connectivity between each of said 
plurality of interface cards, said cross-connect unit, and said control unit. 

Claim 36 (original) The apparatus of claim 35, wherein data streams to and from said plurality 
of clocked interface cards is transmitted over the clociked parallel data buses, and data streams to 
and from said plurality of clock recoverable interface cards is transmitted over the clock 
recovered parallel data buses. / 

Claim 37 (currently amended): A method for flexibly transmitting telecommunications signals 
from at least a first interface card to at least a second interface card using a cross-connect 
apparatus, the method comprising: / 

receiving at least a first telecommunications signal at a first interface card; 

transmitting a first payload, which includes the at least a first telecommunications signal, 
from the first interface card to a cross-connect unit; 

receiving the first payload at the cross-connect unit; 

removing at least the first telecommunications signal from the first payload and inserting 
at least the first telecommunications signal in a second payload; and 

transmitfing the second payload, which includes at least the first telecommunicafions 
signal, from the cross-connect unit to a second interface card, wherein the first payload and the 
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second payload do not include synchronization information and' are transmitted over a clock 
recovered parallel data bus formed in a backplane of the crossVconnect apparatus. 

Claim 38 (original): The method of claim 37, wherein the at least a first telecommunications 
signal received by the first interface card includes a plurality/of signals having different 
transmission protocols. 

Claim 39 (original): The method of claim 38, wherein t^e first interface card transmits the 
plurality of signals having different transmission protocols to the cross-connect unit at a standard 
transmission protocol. 

Claim 40 (original): The method of claim 37, fiirthef comprising pre-aligning the at least a first 
telecommunications signal at the first interface card i&rior to said transmitting a first payload. 

Claim 41 (original): The method described in claSm 40, wherein said pre-aligning is 
accomplished by adjusting a programmable offsetf. 

Claim 42 (original): The method of claim 37, further comprising: 

aggregating the telecommunications signals received fi-om a data plane to form an 

aggregated telecommunication signal, the dat^ plane being formed by connecting several 

interface cards together; and 

transmitting a third payload, includij^g the aggregated telecommunication signal, to the 

cross-connect unit. 

Claim 43 (original): The method of cla/m 42, fiirther comprising removing the aggregated 
telecommunication signal from the third/payload and inserting the aggregated 
telecommunications signal in a fourth myload. 

Claim 44 (currently amended): The apparatu s method of claim 37, further comprising: 
receiving at least a second telecommunications signal at a third interface card; 
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transmitting a third payload, which includes^me at least a second telecommunications 
signal, from the third interface card to the cross-connect unit; 

receiving the third payload at the cross-connect unit; 

removing the second communications signal in a fourth payload; and 

transmitting the fourth payload from th^ cross-connect unit to a fourth interface card, 
wherein the third payload and the fourth payload include data and synchronization information 
and are transmitted over a parallel clocked data bus formed in the backplane. 
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